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(g) High reliable power paclcage for an electronic semiconductor circuit 

O 

Ifl 
CO 

Q. 
m 

@ A chip paclcage of the type incorporating in a 
body shell of synthetic plastic material (2) at least 
one integrated electronic circuit and semiconductor 
chip (3) mounted on a chip support frame (4) and a 
heat dissipating device (5) in contact with said chip 
(3) provides that the heat dissipating device (5) have 
at least two structurally independent heat dissipating 

connection 
column 

elements (15.16) in mutual contact. 
The two heat dissipating elements (15.16) are 

located on opposite sides of said support frame (4) 
and arranged symmetrically in relation to said frame 
(4). In addition, said heat dissipating elements 
(15,16) are interconnected in SL separable manner by 
self-centring spacing posts (12,13). 
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Reld of the invention 

The present invention relates to an improved 
chip package containing a semiconductor integrat- 
ed circuit. 

More specifically, the present Invention relates 
to a chip package incorporating in a body shell of 
synthetic plastic material: 

r an integrated electronic circuit in a semicon- 
ductor chip mounted on a chip support 
frame, and 

- a heat dissipating element In contact with the 
circuit. 

Prior art 

As known, in the specific field of application of 
the present invention there is normally a require- 
ment for equipping the circuit chip with a heat 
dissipating device. 

The heat dissipating device is nothing but a 
metal slug or in any case a good heat conductor 
having a mass decidedly greater than that of the 
circuit chip and is placed in contact with the latter 
to faiciiitate dispersion of heat during operation of 
the circuit. 

The typical structure of a chip package 
equipped with a heat dissipating device provides 
that the circuit chip be housed and constrained on 
a central portion of a frame consisting of a thin 
metal lamina. 

The circuit chip and frame are in contact along 
the surface of the senniconductor substrate while 
the integrated circuit is exposed on the open sur- 
face of the circuit chip. The central portion of the 
frame is also connected to the heat dissipating 
element on the side opposite the circuit chip. 

In addition, In the frame are formed in a piece 
a plurality of connectors consisting essentially of 
contact pins which, after completion of the produc- 
tion process, allow mounting and connecting of the 
circuit chip on a printed electronic circuit board. 
Around the circuit chip are provided predetermined 
contact points (pads) to which lead circuit structure 
terminations. Between said pads and the internal 
ends of the corresponding pins &re connected thin 
wires. 

Finally, the metal frame, integrated circuit chip 
and heat dissipating element are enclosed in a 
monolithic body shell provided by injection molding 
with an electrically insulating material, e.g. epoxy 
resin. 

The final result of this series of operations is 
shown diagramatically in the annexed FIG, 1 which 
shows an enlarged cross section of an embodiment 
of a chip package provided In conformity with the 
known art. In FIG. 1 it is seen that a major surface 
of the heat dissipating element appears on the 

surface of the resin shell. 
To further clarify the aspects of the Invention it 

is useful to examine briefly the phases of a known 
type of production process leading to the produc- 

5    tion of a chip package and known as the 'drop-in 
process'. 

The heat dissipating elem&nt is droppwl into 
and housed in the bottom ol a cavity made in the 
lower half of a thermosetting resin injection mold. 

w The chip support frame is rested on the edges 
of the cavity in such a manner that its slightly 
lowered central portion makes contact with the heat 
dissipating element 

The top half of the mold  is placed over the 
75    bottom half to allow resin injection iand production 

of the chip package as shown iri FIGS. 2 to 4. 
A variation of this process prbvides that the 

heat dissipating element be con nected to the frame 
before bonding of the conduction wires between 

20    the circuit chip and the pins and resin injection. 
In all cases, for molding purposes the chip 

package has the form shown diagramatically in 
cross section in FIG. 5 in whicH "rt Is seen that the 
different tensional stresses affecting the different 

25 materials involved in the production process cause 
bending in the direction indicat&ci by the arrows C. 

Basically, the ideal plane occupied by the chip 
support frame and passing through the axis A-A' 
undergoes bending whose coo sequences can be 

30    very serious for the reliability and useful life of the 
circuit chip. 

It has been found indeed that, because of 
these tensional stresses, the cii^cult chip can break 
and become useless. Or the contact between the 

35 chip support frame and the Neat dissipating ele- 
ment can break reducing th© efficiency of heat 
dissipation with a resulting red uction in the useful 
life of the circuit chip. 

The purpose of the present invention Is to 
40 provide an improved chip package having struc- 

tural and functional characteristics capable of in- 
creasing its reliability and usefM I life while surpass- 
ing the solutions heretofore profDosed by the known 
art. 

45 
Summary of the invention 

The innovative idea of the present invention is 
based on the assumption that "the presence of the 

so heat dissipating element contri butes in a decisive 
manner to the fornriation of those tensional stresses 
which during solidification of thie thenr^osetting res- 
in result in bending of the cirouit chip. The heat 
dissipating element should therefore be positioned 

55    differently in the chip package. 
On the basis of this innoN/'ative idea the pur- 

pose is achieved by a chip package of the type 
indicated above and defined t>y the characterising 
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part of the annexed claims. 
A method for increasing the reliability of a 

senniconductor chip package is also set forth in 
claim 10. 

The characteristics and advantages of the de- 
vice in conformity with the present invention are set 
forth in the description of an embodiment thereof 
given below by way of nonlimiting example with 
reference to the annexed drawings. 

Brief description of the drawings 

In the drawings: 
- FIG. 1 shows diagramatically an enlarged lon- 

gitudinal cross section of a chip package 
provided in conformity with the known art, 

- FIGS. 2 to 4 show diagramatically and In 
section individual phases of a production pro- 
cess of known type leading to the production 
of the chip package of FIG. 1. 

- FIG. 5 shows In greater detail the structure of 
the chip package of FIG. 1, 

- FIG. 6 shows a perspective view with de- 
tached parts of a chip package provided In 
conformity with the present invention, 

- FIG. 7 shows diagramatically an enlarged lon- 
gitudinal cross section of the chip package of 
FIG. 6, 

- FIGS. 8 to 11 show diagramatically cross 
sections of the chip package during individual 
phases of a production process leading to 
provision of the chip package in conformity 
with the present invention, 

- FIG. 12 shows an enlarged view of a detail of 
the example of FIG. 11. and 

- FIG. 13 shows with detached parts and partial 
cross section the detail of FIG. 12. 

Detailed Description 

With reference to the above figures, reference 
number 1 indicates diagramatically an entire chip 
package provided in conformity with the present 
invention. 

The chip package 1 incorporates in a body 
shell 2 of plastic synthetic material at least one 
electronic circuit chip 3 on a semiconductor moun- 
ted on a support frame 4 and a heat dissipating 
device 5 in contact with the circuit chip 3. 

The circuit chip 3 is substantially associated 
with a semiconductor and housed and constrained 
on a central portion 6 of the chip support frame 4 
consisting of a thin metal lamina. 

The circuit chip 3 and the chip support frame 4 
are in contact along the surface of the semiconduc- 
tor substrate while the circuit is exposed on the 
open surface of the circuit chip 3. In the chip 
support frame 4 are formed in one piece a plurality 

of connectors consisting essentially of contact pins 
7 which, at the end of the production process, allow 
mounting and connecting the circuit chip 3 on a 
printed circuit board. Around the circuit chip 3 3re 

5 provided predetennined con-tact pads 8 to v^hich 
lead terminations of the circui'try structure. Betwoen 
said pads 8 and the internal ends of the cor- 
responding pins 7 iare connected thin metal wires 
9. 

10 Advantageously in conformity with the present 
invention the heat dissipating device 5 comprises 
at least two structurally inderDendent heat dissipat- 
ing elements 15 and 16 in mutual contact 

Said heat dissipating elements 15 and 16 are 
16 located on opposite sides o'f said frame 4 and in 

particular are arranged symmetrically in relation to 
said frame. 

In addition, the heat dissipating elements 15 
and 16 which make up the Neat dissipating device 

20 5 are connected together in a separable manner by 
spacing posts 11 which trax/erse holes 10 made 
through the chip support frarrie 4. The posts 11 are 
provided with respective ancl opposed half-posts, 
i.e. half-posts 12 and 13 haN/ing shaped and con- 

25    jugate ends. 
The half-posts 12 and 13 project from the 

elements 15.16 respectively and are fonned in on^ 
piece with the corresponding heat dissipating ele- 
ment. 

30 Preferably the half-post3 12 have ttie end 14 
pointed or equipped with a mating tooth. Said end 
is coupled with that of the corresponding and op- 
posed half-post 13 which has a seat 17 for receiv- 
ing it. 

35 This construction peculiarity allows tiie lialf- 
posts 12 and 13 to be self-centring and to collapse 
towards self-alignment when their ends are nmated 
as shown in FIGS. 12 and 13- 

In the embodiment described here ttte half- 
40 posts 12 are formed In one piece and in sufficient 

number on the heat dissipai-ting element 15 while 
the corresponding half-posts 13 are formed in the 
element 16. Of course there is noticing against 
modifying the type of half-post made on one or the 

45    other of the heat dissipating elements. 
There are now described briefly the phases of 

the production process leading to provision of the 
chip package In conformity with the present inven- 
tion. 

50 The first heat dissipating  element 15 is 
dropped and housed In the bbttorn 18 of a cavity 
19 made in the lower half-nnold 20 of a themnoset- 
ting resin injection mold as slnown in FIG. 8. 

The chip support fram& 4 for supporting the 
. 55    circuit chip 3 is rested on tine edges of the cavity 

19 in such a manner thai:  the slightly lowered 
central portion 6 of the circuit: chip 3 makes contact 
with the heat dissipating element 15 as shown in 
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FIG. 9. 
The second heat dissipating element element 

16 is placed over the first in such a manner that 
the respective half-posts 12 and 13 mate to form 
the spacing posts 11 as shown in FIG. 12. 5 

The upper half-mold 21 is placed over the 
lower half-mold 20 and rests on the top surface 22 
of the heat dissipating elennent 16. The moid thus 
closed is ready for thermosetting resin injection 
and production of the chip package 1. 7o 

From the above description it is clear that the 
chip package in conformity with the present inven- 
tion achiieves its purpose and provides numerous 
advantages the first of which is the fact that the 
heat dissipating element has substantially a sym- is 
metrical structure in relation to the chip support 
frame. 

This prevents formation of tensional stresses 
which could damage the circuit chip during solidi- 
fication of the heat-hardening resin. 20 

The structure of the chip package in conformity 
with the present invention also aids heat dissipation 
better than devices made in confonmity with the 
known art. 

Another important advantage is the fact that the 25 
coupling 11 described and illustrated here between 
the two opposed heat dissipating elements allows 
improvement of the closing of the two half-molds 
forming the resin injection mold and thus prevents 

^ resin burrs often present on the outer surface of 30 
the heat dissipating elements. 

Modifications and variations falling within the 
scope of the present invention as set forth in the 
annexed claims can be made to the chip package 
in conformity with the present invention. 35 

Claims 

1-  Chip package of the type incorporating In a 
body shell (2) of synthetic plastic material: 

- at least one electronic circuit on a semi- 
conductor chip (3) mounted on a chip 
support frame (4), and 

- a heat dissipating device (5) in contact 
with the circuit chip (3) characterised in 45 
that the heat dissipating device (5) com- 
prises at least two structurally indepen- 
dent heat dissipating elements (15,16) in 
mutual contact. 

2. Chip package in conformity with claim 1 
characterised in that said two heat dissipating 
elements (15.16) are located on opposite sides 
of said chip support frame (4). 

3. Chip package in conformity with claim 1 
characterised in that said heat dissipating ele- 
ments (15,16) are arranged symmetrically in 

40 

50 

55 

relation to said chip support frame (4). 

4. Chip package in confornnlty with claim 1 
characterised in that said heat dissipating ele- 
ments (15.16) are connectecJ in a separable 
manner by spacing posts (11). 

5. Chip package In conformity witii claim 4 
characterised in that said posts (11) consist of 
opposed half-posts (12.13) having shaped and 
conjugate ends projecting from said heal dis- 
sipating elements (15.16) respectively. 

6. Chip package In conformity witii claim 5 
characterised in that said half-posts (12,13) ar© 
formed in a piece in each corresponding ele- 
ment (15,16). 

7. Chip package in conformity witfi claim 4 
characterised in ttiat sdd posts (11) traverse 
holes (10) made through the chip support 
frame (4). 

8. Chip package in conformity with claim 4 
characterised in that said posts (11) are 
formed in a piece In at least one of the two 
heat dissipating elements ("I 5,16). 

9. Chip package in conformity with claim 5 
characterised in that said half-posts (12.13) 
have respective self-centring ends (14.17) 
shaped in a complementary manner. 

10. Method for Increasing the reliability of a semi- 
conductor chip package incorporating in a 
body shell (2) of synthetic plastic material: 

- at least one circuit chip (3) mounted on a 
chip support frame (4), and 

- heat dissipating elennents (15,16) in con- 
tact with the circuit chip (3) characterised 
in that it provides: 

- a housing for a first heat dissipating ele- 
ment (15) on the bottom (18) of a cavity 
(19) made in the lower half (20) of an 
injection mold for synthetic plastic ma- 
terial, 

- positioning of the chip support frame (4) 
on the edges of the oavlty (19) in such a 
manner that a slightly lowered central 
portion (6) of the chip support frame (4) 
makes contact with the first heat dissipat- 
ing element (15), 

- placing a second heat dissipating ele- 
ment (16) over and coupled with the first 
(15) by means of spacing posts (11). 

■ placing of an upper half-mold (21) over 
the second heat dissipating element (16) 
and closing of the mold. 
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